INTRODUCTION
After each large destructive earthquake in the world, shocking images are presented to the adults and children on the TV and through the Internet. All sorts of questions arise: Some of them are very rational, whereas others are driven by fear of a global catastrophe or even a curse. For example, in March 2011, after the giant Tohoku, Japan, earthquake, seismologists everywhere were asked to provide explanations and often to give their opinion on what had happened. How could there be such a disaster? Can it happen to us? Many took the time to talk to students in classrooms to make clear what we know and what we are still trying to understand and also tried to limit irrational fears. Teachers, as well as researchers, were on the front line, particularly those who actively participate in networks of educational seismology in the United States (e.g., Levy and Taber, 2005) , England (e.g., Denton, 2009) , Italy (e.g., Cantore et al., 2003; Solarino and Eva, 2009) , Switzerland (e.g., Sornette and Haslinger, 2009) , and other countries in the world.
Thanks to Sismos à l'Ecole (SaE) network stations, accessible in real time in various parts of the world, students saw the waves of the many aftershocks passing through their school and through other schools in the world. Thus, they immediately understood that the waves of Japanese earthquakes first arrived at the high school stations in Taipei, then in Canberra, and then in Istanbul before arriving under their feet at their school. Let us see how this network is structured and how it allows students to do in-depth work and follow-up activities investigating earthquakes with their teachers and seismologists.
A NATIONAL AND INTERNATIONAL NETWORK OF 60 STATIONS
The French SaE network has a long history and has been built step by step. Thanks to the motivation of a high school teacher and a seismologist, it began in 1996 with the installation of a station at a junior high school located on the French Riviera in the south of France (Virieux, 2000) . The idea was to have students work with their teachers in collaboration with research laboratories. This network has developed over the last 10 years, with the installation of 10 stations in the south of France. In 2006, it was included in a national educational scheme called Sciences à l'Ecole whose main purpose is to give students a taste for science through original projects in several domains (such as astronomy, biology, and physics). Since then, experience has grown, and the network is now composed of 60 stations ( Fig. 1) : 50 stations currently operating in France, including a dozen stations in the Caribbean, and approximately 10 stations in other French schools around the world (Fig. 1) .
The SaE station installed in the high school of Port-auPrince, Haiti, provided the only working seismometer in Haiti at the time of the destructive January 2010 earthquake. A second high school in Port-au-Prince now operates a seismometer and participates in the network's activities. The training of teachers and students in seismology is particularly important for that country, where very little has been done so far to educate the citizens on seismic hazard.
The latest station of the network was installed in La Perouse High School of San Francisco, California. This site has been chosen because of the dynamism of the teacher's team and also because it is close to the emblematic San Andreas fault, often presented in textbooks as a classic example of an active fault.
In all cases, the sensor is installed in the school, often in a basement which is relatively quiet but still accessible to students (Fig. 2a) . It is a three-component broadband sensor that can record both close and distant earthquakes. It is associated with a digitizer that has been designed specifically for schools for ease of use by teachers. The SaE stations provide high-quality seismograms that can be used also by researchers. The system works in continuous mode with a sampling frequency of 50-100 Hz, depending on the level of seismicity in the area. It is connected to a Global Positioning System (GPS) that provides the time control and to an Internet connection.
TEAMWORK
The choice of schools to receive a seismic station is done through a call for proposals. The selection criteria are primarily the motivation of teachers, the presence of multidisciplinary teams, and the support of principals who are committed to finding appropriate technical solutions (electrical and Internet connections, place for the sensor, help for teachers, and so on). Geographical criteria are obviously also important to ensure that not many stations are at the same vicinity. Each educational institution is linked with a seismologist from a nearby laboratory. The seismologist must build a relationship of trust with the educational team that will call on him or her to address technical or scientific issues. SaE seismologists occasionally come into the classroom to help with educational activities, explain what the job of the researcher is, or simply answer questions of students. The network's success is largely due to the dynamism and cohesion of its teams. Teachers are trained as they join the network (2 or 3 days of training). They then participate every 2 years in the network's training days, in which they can meet and show the activities that they have conducted with students and talk with researchers. This all happens in a dynamic and friendly atmosphere.
SEISMOGRAMS ACCESSIBLE IN REAL TIME AND TOOLS TO INTERPRET THEM
Fast data access and usability criteria are extremely important for the success of this endeavor. The system currently in place was built step by step in response to teachers' needs. Two types of data access are distinguished:
1 Direct access to real-time data at each station. This access enables students to work on an earthquake that has just occurred and then follow breaking news if the earthquake is widely reported. 2 Delayed access. The data for each station are collected at the operational center in Géoazur laboratory and windowed to conserve only events of interest: (1) the world's strongest earthquakes (selected from the National Earthquake Information Center) and (2) the small local earthquakes that occur close to an SaE station (selected from the national organization that provides earthquakes locations).
The seismograms are stored in SAC format in a database that can be searched according to the usual criteria for earthquake monitoring, such as magnitude, date, location, and depth. The seismograms that are the most easily exploited for practical analysis are marked with a specific tag.
To interpret these data, free software has been developed in response to teachers' requests (Fig. 2b,c) . These include, for example, a version of Seisgram2K (Lomax, 2000) , developed for students to manipulate and analyze the seismic signals (e.g., visualization, picking of waves, and travel-time curves), and the Geographic Information System EDUCARTE, which can simply overlay other types of geoscience data (such as volcanoes, earthquakes, GPS, and seismological stations) and process the data (calculation of distance, construction of 3D visualization diagrams, location of earthquakes by bisecting or circle methods, and so on).
The website (www.edusismo.org) is the meeting point of the network (an English version is available). It offers access to data and software and also to practical laboratories offered by teachers. These practical laboratories are also available in the Seismo cookbook published on paper. Teachers and students also find documents on earthquakes and earthquake risk (videos, photos, and presentations) with related comments. This website receives over 600 visits per month and is regularly updated.
HANDS-ON ACTIVITIES DEVELOPED AROUND THE SEISMOMETER
The presence of the seismometer in the school leads teachers to provide activities during laboratory or science clubs. Students have, for example, determined the Moho depth from the PmP time arrivals at different stations in the Alps, located local earthquakes (Fig. 2c) , and enhanced focal mechanism determination. They have also produced several models with different levels of complexity. A school team has, for example, designed a very simple seismometer from an egg (Fig. 2d) ; another team has built a vibrating table (Fig. 2e) and a paraseismic building (Fig. 2f ) .
We have developed a teaching kit based on best achievements from teachers participating in the network (Fig. 2g) . We distribute this kit broadly to teachers and seismologists to help them in their educational interventions.
Many participating institutions organize walk-in days, in which parents are hosted by students who show them how a seismic station works and, if possible, respond to their questions.
A NETWORK ALSO USED FOR RESEARCH
The SaE network draws its strength from the interaction between teachers and researchers. It is thus natural that researchers also use the SaE seismograms for scientific investigations. More and more, SaE stations in France and around the world are now used to complement seismic monitoring networks and are integrated into science projects.
In the Caribbean, the seismic and volcano observatories of Guadeloupe and Martinique (Bengoubou-Valerius et al., 2008) are the scientific partners of the project (10 stations are installed there). Since 2010, the real-time data from several SaE stations are used in the daily routine of earthquake locations through SeedLink access. This is now also the case for some regional networks in France and abroad.
In Quito, Ecuador, the SaE station located in the French school of la Condamine is the only permanent broadband station located in the city. It is regularly used to assist in the location of nearby earthquakes. Recently, the station has also been used to supplement the accelerometer network in the city to simulate ground motion that would be generated by a M w 7.1 earthquake by using empirical Green's functions.
EUROPEAN AND INTERNATIONAL PROGRAMS TO GO FURTHER
Each country has its own educational systems and school curricula. It is not easy, or necessarily advisable, to propose the same activities for all. However, initiatives are proposed in an attempt to exchange data and teachers across borders. The O3E project (European Interreg, Alcotra), for example, brought together teams of teachers and researchers from Italy, Switzerland, and France in the fields of seismology, meteorology, and hydrology (Berenguer et al., 2009) . This project enabled the installation of 15 seismological and weather stations in schools using the same principles that SaE uses: data quickly recoverable on a website, resources and educational materials, and meetings with teachers. This project has also edited numerous books in several languages (English, Italian, French, and German) for students of different ages, adapted to the context of the region where they live.
At present, the Network of European Research Infrastructures for Earthquake Risk Assessment and Mitigation (NERA) European project aims to give a simple access to all seismo-atschool data through web services. Currently, England, Italy, Switzerland, and France are part of this project, and Ireland and the United States are collaborators, but other countries will be also involved in the future and will share their experiences.
CONCLUSION
The aim of the SaE network is to encourage direct participation of students in the measurement and interpretation of real environmental data, with emphasis on seismology, to do the following:
• Promote science through experience.
• Promote awareness of natural hazards, specifically seismic hazards.
• Network stakeholders in education and research.
• Develop a sense of autonomy and responsibility in young people through project management.
• Produce high-quality seismograms that can be useful for research.
The current network with 60 stations interconnected via the Internet fulfills many of these objectives and goes even further with its global coverage, making it the largest real-time global educational seismic network.
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